


1.  Introduction

A direct reconstructlon of the deuteron wave functlon (DWF) from the
measured quantities in the framework of the Impulse Approximation (/A) is
possrblc in two types of reactions. That are deuteron electrodlslntegra.tlon1
cd'= e+ np, and also A(d,p)X and p(d,p)d reactions. o

Existing experlence in the analysis of the mechanism of the v* + d —
n + p process ( " is a virtual photon) indicates a lot of problems for deuteron
electrodisintegration. The correct mechanism of such a process must contain
obligatorily the following mgredlents

one-nucleon exchanges in the I 4;

meson exchange currents; i

isobar and quark configuratiorfs in the ground state of the deuteron;
strong nucleon interaction in the final state;

NA rescattering in the NA — NN process.

So, additional information from experlments with the nuclear probe is of grea.t
1nterest :
The momentum d1str1but10ns of fragments extracted from the da.ta. of
the above experiments with electromagnetic and nuclear probes demonstrate,
on the one hand, a substantial discrepancy with the predictions using standard
DWF in the IA and, on the other hand, a good agreement with one another 4,
which gives serious motivations to search for the explanation of the observed
effects not only in deviation from the JA but also in nonadequate standard
DWF. Even at the I A level the following questions arise: .,

o the number of independent components of the DW F (two in nonrela-
tivistic theory including §- and D-waves or four in‘rela.tit'istic theory
including S-, P- and D-waves 2 or six in the spurion models ),

e what is the argument of the DWF and furthermore the number of them
(one as in standard models or two as in spurion a.pproaches),

o off-mass effects for nucleon electroma.gnetlc current ¥*N 'N w1th v1rtua.l
nucleon N*.

To determine the behavior of different components of the DWF, one
needs to study polarization observables of the above reactions. At the present
time such data exist or are in progress only for nuclear probe reactions. Apart
from cross sections, such observables as the tensor analyzing power Ty and the
polarization transfer coefficient from the deuteron to the proton « have been
investigated for the reactions A(d ,p)X and p(d, p)d. Analysis of each of these
reactions points out % 6 7 no configuration consisting only of S- and D-waves
are compatible with the data within the framework of the /A.

The existing set of data is insufficient to separate the deuteron struc-

-ture from the reaction mechanism. So, measurements of new polarization
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observables are needed. They can be obtained using a polarized proton target
for backward dp elastic scattering (but not for the reaction A(d,p)X). The
rneasurements of these observables are planning now at Dubna.

2. Amplitude of the d+p — pt+d (0 = 180°%) process and general
analysis of the polarization effects

Backward dp elastic scattering due to P-invariance and total helicity
conservation can be-described by only four independent complex amplitudes
for the following transition Ag, A, — Ay, A,

Foror = ga(s),

Frimir = q1(s) +94(s), , -
Fojomt = g1(s) = ga(s), . - (1)
Fogmp= = —V2gs(s),

where ¢;-g4 are so named scalar amplitudes. Of course, all polarization cffects

can be described in terms of the scalar or helicity amplitudes.
In case of unpolarized target the differential cross sectlon .m dcpends
only on the tensor polarization ¢y of 1n1t1al deuterons
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where d‘fm is the dlfferentlal cross section for unpolarized initial partlcles and

Ty 1s the analyzmg power due to tensor polarization of the initial deuteron.
The expressions for the normal (,) and longitudinal (%1) polaruatlon transfer
coefficient from the vector-polarized deuteron to the secondary pr()ton

(T
”‘N_l,ddn =3 Re{gs(s) ‘ lg1(s) + g2(s) + a(s)]"},
(10
mN— dQ ) =3-{] gs(s) I +2Re[g1(5) - 9a(5)"]}- (3)

If the proton target is polarized, the differential cross section depend
on mutual spin orientation of initial protons and deuterons
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“patible with the results of ex-

One can sce that the term A (A;) is responsible for the asymmetry effect when
spin oricntations of both participants of the reaction are normal(longitudinal)-.
to the direction of the imitial deuteron 3-momentum. ,

In terms of scalar amplitudes the expressions for A, are following:
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ANT —a 2 {1 g3(s) " —2Re[g1(s) - 9a(s)T}- (5)

In contrast to the differential cross section and Ty they contain the interference -
contributions Re(g; - g7)-

In the TA (one nucleon exchange me clmmsm) with standard DWF only
two dmplnud('s (real in this case) define all characteristics of the discussed
reaction.

The various models of the denteron “with addltlonal l’ wav ez 8 compo-
nents is (ompa,l,ll)l(, ‘with' case, when the process is described by four indepen-
dent (but real) amplitudes. liven a part of mentioned above measurements (
for example, cross-sections, Tho, k¢ for unpolarized proton target and A, ) are
sufficient to determine all amplitudes in this case.

For realization of the complete experiment prograin it is necessary to
obtain.data for the polarization. observables containing the fm(g; - g5) con-
tributions. Needed combinations appear only for triple correlations of vecior
polarizations:

Sl X Sg . S;;, ﬁSl . ﬁSQ X S;; - (6)

and so on, where S; is the polarization vector of an particle. We would like to
stress that polarization transfer measurements in case all three paricles have
various combination of parallel or antiparallel spins, does not provide riceded
information. T S —
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Calculations of A; per-
formed for one of standard DWT? Ar
within the IA (fig.), demonstrate
rather the scale of the cffect
than really expected behavior,
because, as it was mentioned 0.0 [~ —=~=b1 - = =~ ]
above, this approaclt is not com-
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periments.  One can sce high
sensitivity of A, to P-wave con-
tribution.
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